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Project Introduction

NASA has been tasked with supporting the development of key technologies to
facilitate the evolution of the National Airspace System to NextGen, the Next
Generation Air Transportation System. One of these key technologies is the
detection of wake vortices generated by other aircraft. This is of particular
concern during take-off and landing, both because the danger is particularly
acute, and because of the large economic impact of having to widely space the
aircraft. About $5 billion of revenue is lost each year due to delays and lower
throughput in our nation's airports. Ground-based lidars have the ability to
detect and track wake vortices, but mounting similar systems on aircraft
would be prohibitively expensive. We propose to develop an intrinsically low-
cost lidar that would be suitable for deployment on commercial airliners. Costs
are kept low through an extremely simple design: a passively Q-switched
single-frequency laser that uses a fiber delay-line in place of a local oscillator.
The Phase I effort will also include a modeling task to explore detecting wake
vortices using an on-axis lidar instead of imaging from the side. Since the
primary flow components will be perpendicular to the lidar beam, we
anticipate that looking for an increase in the width of the coherent return may
prove to be the best approach.
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Program Director:
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